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E 1: J Pharm Sci 1998 Aug;87(8):922-5 Related Articles, Links 

Erratum in: 

. J Pharm Sci 1998 Sep;88(9):948 

j InterSiNepcg: | 

Microfabricated microneedles: a novel approach to 
transdermal drug delivery. 

Henry S, McAllister DV, Allen MG, Prausnitz MR. 

Institute for Bioengineering and Bioscience, School of Chemical 
Engineering, Georgia Institute of Technology, Atlanta, Georgia 30332, 
USA. 

Although modern biotechnology has produced extremely sophisticated and 
potent drugs, many of these compounds cannot be effectively delivered 
using current drug delivery techniques (e.g., pills and injections). 
Transdermal delivery is an attractive alternative, but it is limited by the 
extremely low permeability of skin. Because the primary barrier to transport 
is located in the upper 10-15 micron of skin and nerves are found only in 
deeper tissue, we used a reactive ion etching microfabrication technique to 
make arrays of microneedles long enough to cross the permeability barrier 
but not so long that they stimulate nerves, thereby potentially causing no 
pain. These microneedle arrays could be easily inserted into skin without 
breaking and were shown to increase permeability of human skin in vitro to 
a model drug, calcein, by up to 4 orders of magnitude. Limited tests on 
human subjects indicated that microneedles were reported as painless. This 
paper describes the first published study on the use of microfabricated 
microneedles to enhance drug delivery across skin. 

PMID: 9687334 [PubMed - indexed for MEDLINE] 
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(c) 2002 Institution of Electrical Engineers. All rts . reserv. 

6332317 INSPEC Abstract Number: A1999- 19- 877 OG-004 , B1999-10-7520-003 
Title: Fluid-coupled hollow metallic micromachined needle arrays 
Author (s): Brazzle, J.D.; Papautsky, I.; Frazier, A.B. 

Author Affiliation: Dept. of Bioeng., Utah Univ.," Salt Lake City, UT, USA 
-Journal: Proceedings of the SPIE - The International Society for Optical 

Engineering Conference Title: Proc. SPIE - Int. Soc. Opt. Eng. (USA) 

vol.3515 p. 116-24 

Publisher: SPIE-Int. Soc. Opt. Eng, 

Publication Date: 1998 Country of Publication: USA 

CODEN: PSISDG ISSN: 0277-786X 

SICI : 0277-7 86X (1998) 3515L . 116 : FCHM; 1-7 

Material Identity Number: C57 4- 1998-300 

U.S. Copyright Clearance Center Code: 0277-7 8 6X/ 98/$ 10 . 00 
Conference Title: Microfluidic Devices and Systems 
Conference Sponsor: SPIE 

Conference Date: 31 ^P.P^Siepfcn ^lT^A Conference Location: Santa Clara, 
CA, USA 

Language: English Document Type: Conference Paper (PA); Journal Paper 
( JP) 

Treatment: Theoretical (T) ; Experimental (X) 

Abstract: In this paper, fluid coupled metallic micromachined needle 

arrays are designed, fabricated, and characterized. The described hollow 
metallic needle arrays include design features such as dual structural 
supports and needle coupling channels. The supports and needle walls are 
formed by micro-electrof ormed metal to provide increased structural 
integrity. The needle coupling channels are used to fluidically 
interconnect the needles and allow pressure equalization and balance of 
fluid flow between needles . In addition, the needle coupling channels 
minimize the effects of restricted needle passages by providing a 
redistribution point for fluid flow between them. The optimum design for 
the needle -coupling channels is investigated using an ANSYS finite element 
numerical model. The significance of this work includes the development of 
hollow, metallic micromachined needle arrays for biomedical 

applications, as well as, a discussion of structural, fluidic, and 
biological design considerations. (19 Refs) 
Subfile: A B 

Descriptors: drug delivery systems; elect roforming / finite element 
analysis; microf luidics ; microma chining 

Identifiers: hollow metallic needle arrays; fluid coupled metallic 
micromachined needle arrays; dual structural supports; needle coupling 
channels; micro-electrof ormed metal; structural integrity; fluidic 
interconnect; pressure equalization; balance of fluid flow; flow 
redistribution point; optimum design; ANSYS finite element numerical model; 
biomedical applications; biological design considerations; fluidic design 
considerations; structural design considerations; microchannels ; 
Navier-^Stokes equation; pain-free drug delivery device 

Class Codes: A8770G (Patient care and treatment); A0710C (Micromechanical 
devices and systems); B7520 (Patient care and treatment); B2575D (Design 
and modelling of micromechanical devices); B2575F (Fabrication of 
micromechanical devices) 

Copyright 1999, IEE 
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Title: Hollow metallic micromachined needles with multiple output 
ports 

Author: Brazzle, John D.; Mohanty, Swomitra; Frazier, A. Bruno 
Corporate Source: Univ of Utah, Salt Lake City, UT, USA 

Conference Title: Proceedings of the 1999 Microfluidic Devices and 



Systems II 

Conference Location: Santa Clara, CA, USA Conference Date: 
19990920-19990921 
Sponsor: SPIE 

E.I. Conference No.: 56254 

Source: Proceedings of SPIE - The International Society for Optical 
Engineering v 3877 1999. p 257-266 
Publication Year: 1999 
CODEN: PSISDG ISSN: 0277-786X 
Language: English 

Document Type: JA; (Journal Article) Treatment: G; (General Review); T; 
(Theoretical); X; (Experimental) 
Journal Announcement: 0004W4 

Abstract: In this paper, hollow metallic micromachined needles with 
multiple output ports are designed, fabricated, characterized, and 
packaged. The hollow metallic needles include design features such as 
tapered needle tips and multiple output ports on the bottom and top of each 
needle. The needle tip and shaft are formed by microelectrof ormed metal. 
The flow characteristics of the needles are currently being experimentally 
investigated and modeled using a finite element numerical model. The 
experimental results and theoretical models will be presented as part of 
this paper. The micromachined needles can be fabricated on a variety of 
substrates and can use micro-elect rof ormed palladium as the structural 
material. The use of palladium as a structural material provides high 
mechanical strength and durability, as well as, biocompatibility for use in 
biomedical applications. The cross-sectional dimensions of individual 
needle tips begin at less than 10 mu m in width and 15 mu m in height and 
then taper to 200 mu m in width and 60 mu m in height. The significance of 
this work includes the development of hollow metallic micromachined 
needles for biomedical applications, as well as, a discussion of 
structural, fluidic, and packaging design considerations. (Author abstract) 
14 Refs. 

Descriptors: *Fluidic devices; Microelect romechanical devices; 
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632.2 (Hydraulic Equipment & Machinery); 732.1 (Control Equipment); 
601.1 (Mechanical Devices); 704.1 (Electric Components); 604.2 
(Machining Operations) 

632 (Hydraulics & Pneumatics); 732 (Control Devices); 601 {Mechanical 
Design); 704 (Electric Components & Equipment); 714 (Electronic 
Components); 604 (Metal Cutting & Machining) 

63 (FLUID DYNAMICS & VACUUM TECHNOLOGY); 73 . (CONTROL ENGINEERING); 60 
(MECHANICAL ENGINEERING); 70 (ELECTRICAL ENGINEERING); 71 (ELECTRONICS & 
COMMUNICATIONS) 
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Corporate Source: Univ of Utah, Salt Lake City, UT, USA 

Conference Title: Proceedings of the 1998 Conference on Microfluidic 
Devices and Systems 
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Source: Proceedings of SPIE - The International Society for Optical 
Engineering v 3515 1998. SPIE, Bellingham, WA, USA. p 116-124 
Publication Year: 1998 
CODEN: PSISDG ISSN: 0277-786X 
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Document Type: CA; {C erence Article) Treatment: Xj^TExperimental ) 

Journal Announcement: 9904W2 

Abstract: In this paper, fluid coupled metallic mi croma chined needle 

arrays are designed, fabricated, and characterized.' The described hollow 
metallic needle arrays include design features such as dual structural 
supports and needle coupling channels. The supports and needle walls are 
formed by micro-electrof ormed metal to provide increased structural 
integrity. The needle coupling channels are used to fluidically 
interconnect the needles and allow pressure equalization and balance of 
fluid flow between needles. In addition, the needle coupling channels 
minimize the effects of restricted needle passages by providing a .. 
redistribution point for fluid flow between them. The optimum design for 
the needle coupling channels is investigated using an ANSYS finite element 
numerical model. The significance of this work includes the development of 
hollow, metallic micromachined needle arrays for biomedical 
applications, as well as, a discussion of structural, fluidic, and 
biological design considerations. (Author abstract) 19 Ref s . 
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Fabrication of array of hollow microcapillaries used for injection of 
genetic materials into animal/plant cells 

(Die Herstellung von Hohlmikrokapillarenanordnungen zur Verwendung bei der 
Injektion genetischen Materials in tierische oder pflanzliche Zellen) 
Chun, K; Hashiguchi, G; Toshiyoshi, H; Fujita, H 
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Japanese Journal of Applied Physics, Part 2 Letters, v38, n3A, pp279-281, 
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Document type: journal article Language: English 
Record type:. Abstract 
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ABSTRACT: 

...injection of DNA cells has been proposed. The injection system is 
composed of two components: hollow microcapillaries for injection and 
microchambers for trapping cells. The hollow microcapillary array, the 
most important part of the system has been fabricated. In this paper a 
micromachined DNA injection system and the fabrication of hollow 
microcapillary array are presented. Bosch deep reactive ion etching (RIE) 
etching was used to etch small, deep holes, approximately 5 micron in 
diameter and 100 micron in depth, on a silicon substrate, and enabled the 
fabrication of microcapillaries with microchannels inside. The fabricated 

hollow microcapillaries are 1 micron in thickness, 30 micron in 
length and 5 micron in diameter, and are made of Si02 . The height of the 
microcapillaries can be easily. . . 

...silicon etching in TMAH solution and making holes on tips of 
microcapillaries, the fabrication of hollow microcapillaries is 
completed. Hollow microcapillary arrays can also be used in some 
applications other than DNA injection, such as microchannels in fluid 
delivery systems. 
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... 10 bays . 

According to team member McAllister, the manufacturing process starts 
with bulk silicon 400 microns thick. Circular chromium dots (50 to 80 
microns in diameter) are deposited and patterned on the wafers and the 
portion of the wafers... 

...have been able to build solid-silicon microneedle arrays 10 mm2 . Each 
needle is 150 microns tall, its diameter tapering from an 80- micron 
base to 1 micron at the tip, said McAllister. Needle- to-needle .spacing is 
about 100 microns . 

The microneedles' full length is not expected to penetrate the skin 
because the skin surface... 

. . .skin, and that if the needles break, it involves only the first 5 to 10 
microns (the tips) of the needles, said McAllister. 

In addition, the researchers reported that the microneedle... 

...subjects had no physical reactions to the needles. 

Studies must still be done on the microneedles and the researchers 
expect further development will reduce the length and diameter of the 
microneedles ; make them hollow to increase the rate of drug delivery; 
and permit mass fabrication of arrays at least... 
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ABSTRACT: 

A freestanding micro channel , with integrated temperature sensors, has 
been developed for high-pressure flow studies. These microchannels are 
approximately 20 mu mx2 mu mx4400 mu m, and are suspended above 80 mu m 
deep cavities , bulk micromachined using BrF(ind 3) dry etch. The 
calibration of the lightly boron-doped. . . 

...to temperature and linear with respect to pressure. Volumetric flow 
rates of NZ in the microchannel were measured at inlet pressures up to 
578 psig. The discrepancy between the data and. . . 

...DESCRIPTORS: ADJUST TO STANDARD; FLOW MEASUREMENT; MICROSENSORS ; 
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. . . NCG material is. inspired by a draw process not unlike the way optic 

fibers and microchannel plates are made [12, 13], Recent attempts at 
drawing single glass fibers have succeeded in producing hollow [14] and 
metal-filled [15] cores as small as a few tenths of a micrometer . The 
smallest previously reported high-density glass fiber arrays made by a 
drawing process containing ... NCG mask. The thickness of the mask must 
usually be kept greater than a few micrometers or a gold coating must be 
used to keep accelerated energetic ions from passing through... 
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AB An optical device is described comprising a plurality of needles, 

preferably * * ^microneedles* * * , having ***channels*** ; a plurality 
of fibers inserted in the plurality of needles; and a plurality of optical 
components aligned and connected with the plurality of fibers. Active 
components such as lasers are combined with optical fibers. 

***microneedles*** are fabricated using techniques such as laser 

drilled 

Kapton, and combined with optical fiber, using bump bonding and UV curing 
adhesives to manuf. a variety of optical components. A method for forming 
an optical device including a vertical cavity surface emitting laser 
(VCSEL) array and a fiber array is also described entailing aligning the 
fiber array and VCSEL array; joining the fiber array and' VCSEL array; 
reflowing solder on the VCSEL array; and applying underfill between the 
fiber array and VCSEL array. 
IC ICM G02B006-00 
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AB ** *Microneedle*** arrays are fabricated by providing a sacrificial 

mold including a substrate and an array of posts, preferably solid posts, 
projecting therefrom. A first material is coated on the sacrificial mold 
including on the substrate and on the array of posts. The sacrificial 
mold is removed to provide an array of hollow tubes projecting from a 
base. The inner and outer surfaces of the array of hollow tubes are 
coated with a second material to create the array of ^^microneedles*** 
projecting from the base. A third material is molded into the 

***channels*** and on the face of the master mold, to create the 
sacrificial mold. The sacrificial mold then is separated from the master 
mold. Alternatively, wire bonding may be used to wire bond an array of 
wires to a substrate to create the sacrificial mold. 

IC ICM A61M037-00 

REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 
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fluid coupled metallic * **micromachined* ** 
arrays are designed, fabricated, packaged, 
The described hollow metallic needle arrays 
features such as dual structural supports and needle coupling 

***channels*** . The supports and needle walls are formed by 
microelectrof ormed metal to provide increased structural integrity. The 
needle coupling ***channels*** are used to fluidically interconnect 
the needles and allow pressure equalization and balance of fluid flow 
between needles. In addn . , the needle coupling ***channels +++ 
minimize the effects of restricted needle passages by providing a 
redistribution point for fluid flow between them. The optimum design for 
the needle coupling *** channels*** is investigated using an ANSYS 
finite element numerical model. The significance of this work includes 
the development of hollow, metallic ***micromachined*** ***needle*** 
arrays for biomedical applications, as well as, a discussion of 
structural, fluidic, and biol . design considerations. 
63-7 (Pharmaceuticals) 
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AB The invention relates to a device for, and method of, injecting small 

articles, in particular cells. More particularly, but not exclusively, 
the invention relates to an automated device for and method of injection 



of large nos . of cells. The invention also includes use of such a device, 
specifically in fields where low throughput of cell injection from current 
techniques has meant that such uses have not been viable. The injector 
uses microfluidic *** channels* ** to guide individual cells onto 
** *microf abricated*** ***needles*** 
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Abstract (Basic) : WO 200197974 Al 

NOVELTY - A microfluidic device comprises body structure with 
venting channel (s) (206, 208) which may be disposed surrounding a 
fluid-containing channel (202). 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of fabricating a body structure. 

USE - As microfluidic devices, e.g. integrated circuits, 
microprocessors, or microfluidic components. 

ADVANTAGE - The invention minimizes the effects of bond voids. 

DESCRIPTION OF DRAWING (S) - The figure shows a magnified view of a 
portion of the microfluidic device body structure. 

Fluid-containing channel (202) 

Port (204) 

Venting channel (206, 208) 
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Abstract (Basic) : WO 200074767 A2 

NOVELTY - New micropora tion devices for creating micropores in 
biological membranes for the delivery of agents or extraction of 
biological fluids which can be used for the assay of analytes. 

DETAILED DESCRIPTION - New mi croporation devices for creating 
micropores in biological membranes for the delivery of agents or 
extraction of biological fluids which can be used for the assay of 
analytes . 

The device comprises at least 1 reservoir and a tissue interface 
comprising at least 1 microporator and a substrate, where the 
microporator is located on or within the substrate. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a method of manufacturing a microporation device comprising 
obtaining a substrate, and forming a conductive network on the 
substrate, where the conductive network provides electrical connections 
to a microporator; 

(2) a method for forming openings in a biological membrane 
comprising : 

(a) placing a microporation device in close proximity to the 
biological membrane; and 

(b) triggering the microporation device to form at least one 
opening in the biological membrane, the microporation device comprising 
at least one reservoir, and a tissue interface comprising at least one 
microporator and a substrate, where the microporator is located on or 
within the substrate; 

(3) a method for administering a compound through a biological 
membrane to an underlying tissue matrix, comprising: 

(a) contacting a flux enhancement cell with a biological membrane, 
where the biological membrane has an inner surface in intimate contact 
with the tissue matrix and an outer surface, a resting state, a 
pressurized state in which the outer surface of the membrane is 
depressed to a concave form relative to the resting state and the 
underlying tissue matrix is compressed, and relieved state, where the 
outer surface of the membrane is biased into a convex shape and the 
underlying tissue matrix is subjected to reduced pressure and where the 
flux enhancement cell comprises an outer wall, the outer wall defining 
a cell cavity , and a movably contained reservoir, the reservoir 
comprising an inner cavity and an outlet, the inner cavity 
containing a permeant; 

(b) forming a seal between the outer wall and the membrane, where 
the reservoir outlet is in communication with an artificial pore in the 
membrane ; 

(c) applying positive pressure to the inner cavity of the 
reservoir; 

(d) biasing the reservoir towards the membrane, thus producing the 



compressed state of e membrane; ande) biasing the ervoir away from 
the membrane, thus producing the relived state; 

(4) a method for administering a compound through a biological 
membrane to an underlying tissue matrix comprising: 

(a) step (a) as in ( 3) ; 

(b) forming a seal between the outer wall and the membrane; 

(c) forming an artificial pore in the membrane, where the reservoir 
outlet is in communication with the artificial pore; 

(d) applying a positive pressure to the inner cavity of the 
reservoir ; 

(e) biasing the reservoir towards the membrane, thus producing the 
compressed state of the membrane; and 

(f) biasing the reservoir away from the membrane, thus producing 
the relieved state; 

(5) a method for obtaining a biological fluid sample from a tissue 
matrix underlying a biological membrane comprising: 

(a) step (a) as in (3); 

(b) forming a seal between the outer wall and the membrane, where 
the reservoir outlet is in communication with an artificial pore in the 
membrane ; 

(c) applying reduced pressure to the inner cavity of the 

reservoir ; 

(d) biasing the reservoir towards the membrane, thus producing the 
compressed state of the membrane; and 

(e) biasing the reservoir away from the membrane, thus producing 
the relived state; 

(6) a method for obtaining a biological fluid sample from a tissue 
matrix underlying a biological membrane, comprising: 

(a} step (a) as in (3b) forming a seal between the outer wall and 
the membrane; 

(c) forming an artificial pore in the membrane, where the reservoir 
outlet is in communication with the artificial pore; 

(d) applying positive pressure to the inner cavity of the 
reservoir ; 

(e) biasing the reservoir towards the membrane, thus producing the 
compressed state of the membrane; and 

(f) biasing the reservoir away from the membrane, thus producing 
the relived state; 

(7) a flux enhancement device comprising: 

(a) an outer wall defining a cell cavity ; and 

(b) a reservoir comprising an inner cavity and an outlet; where 
the reservoir is movably contained within the cell cavity ; and 

(8) a microporation device comprising: 

(a) at least one reservoir; and 

(b) a tissue interface comprising at least one microporator and a 
substrate, where the microporator is selected from a probe element 
capable of conductively delivering thermal energy via direct contact to 
a biological membrane to cause the ablation of some portion of the 
membrane deep enough to form a micropore, an electro-mechanical 
actuator, a microlancet, an array of microneedles or lancets, a sonic 
energy ablator, a laser ablation system, or a high pressure fluid jet 
puncturer, where the microporator is located on or within the 
substrate . 

USE - The devices can be used for the creation of small holes or 
perforations or micropores in biological membranes, such as the outer 
layers of the skin or the mucosal linings, the delivery of drugs or 
other permeants through the micropores, or the extraction of biological 
fluids through the micropores for the assay of analytes in the 
extracted biological fluids and the increase of flux through the 
micropores . 

ADVANTAGEThe devices facilitate a rapid and painless method of 
eliminating the barrier function of the stratum croneum to facilitate 
the transcutaneous transport of therapeutic substances into the body 
when applied topically or to access the analytes within the body for 
analysis . 
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Abstract (Basic) : WO 200205890 A2 

NOVELTY - A microdevice is manufactured by providing a support 
< having a bottom face with a recessed area, positioning a skin 

penetrating device in the recessed area of the support, and applying a 
bonding agent between the support and the base in the recessed area. 
The penetrating device has a base and skin penetrating member (s) . The 
bonding agent has a viscosity to wick between the base and support. 

DETAILED DESCRIPTION - Manufacture of a microdevice comprises 
providing a support (12) having a bottom face with a recessed area 
having a dimension less than a dimension of a bottom face and 
positioning a skin penetrating device in the recessed area of the 
support. The skin penetrating device has a base and skin penetrating 
member (s) . The base has a dimension less than the dimension of the 
recessed area. A bonding agent is applied to location between the 
support and the base in the recessed area. It has a viscosity to wick 
between the base and the support. 

An INDEPENDENT CLAIM is also included for a device for delivering 
or withdrawing a substance, e.g. pharmaceutical agents or drugs from a 
patient comprising support member, skin penetrating device, and bonding 
material . 

USE - the method is used for .manufacturing microdevice for 
delivering or withdrawing a substance, e.g. pharmaceutical agents or 
drugs through the skin of a patient. The device introduces a vaccine 
intradermally for delivering vaccine antigen for presentation to the 
langerhans cells. 

ADVANTAGE - The device is a disposable, single-use device. It can 
be used safely and effectively. It provides no pain to the patient when 
the device is penetrated to the skin. 

DESCRIPTION OF DRAWING (S) - The figure is a perspective view of the 
sampling or delivery device. 

Support (12) 

Opening (28) 

Flange (30) 
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Abstract (Basic) : EP 1088642 Al 

NOVELTY - A mold assembly comprises a mold section (50) with a 
recess (66) defining a mold cavity for receiving a molding material 
to form a molded device. A silicon mold member (68) is disposed in the 
mold cavity , with its mold surface (76) facing the mold cavity . The 
mold surface has a contoured surface defining an impression for molding 
the device. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for (A) 
a method of making a molded device comprising introducing a plastic 
material into the mold cavity to fill the cavity and the contoured 
surface of the silicon mold member, and then removing the molded device 
from the mold section; and (B) a molded device made by the above 
method. ' 

USE - The invention is used for the manufacture of molded devices, 
particularly micro-device e.g., microabrader . This microabrader can be 
used for abrading stratum corneum of the skin to form, an abraded site 
in the tissue for enhancing drug delivery (disclosed) . 

ADVANTAGE - The inventive mold assembly has silicon molding surface 
which enables micron and submicron size features to be molded from 
polymeric material without adhering the polymeric material to the mold ■ 
surface. It allows micro-devices having micron or submicron molded 
features to be rapidly produced without the use of a releasing agent. 

DESCRIPTION OF DRAWING (S) - The figure shows an exploded 
perspective view of mold and silicon mold member for molding a 
microneedle of the microabrader. 

Mold section (50) 

Recesses (66, 78) 

Silicon mold member (68) 

Mold surface (76) 
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Micro-needle structure for drug injection in human body, has opening 
extending from upper to lower ends of cylindrical needle, and pair of 
blades with sharp edges projecting from outer surface of needle 
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Abstract (Basic) : WO 200074766 Al 

NOVELTY - Cylindrical needle (800) has an opening (806) extending 
from the upper end to lower end of the needle. The lower end contacts 
with a base element (805) . A pair of blades (820, 830) with sharp 
edges, projects opposing to each other at the outer surface of the 
needle along the length of needle. The cross-section of the blade is an 
isosceles triangular shape. 

USE - Used for drug injection or interstitial fluids or blood 
extraction in the human body. 

ADVANTAGE - The array of micro needles having opening and sharp 
edged blades ensures painless drug injection with minimal trauma to 
skin. The drug is delivered at high rate by continuous dosing. 

DESCRIPTION OF DRAWING (S) - The figure shows the perspective view 
of the micro needle structure. 

Cylindrical needle (800) 

Base element (805) 

Opening (806) 

Blades (820, 830) 
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Manufacture of microneedle array, for use in the medical field, 
comprises placing a planar material in a mold comprising one or two 
portions containing micropillars and microholes, heating it until it 
deforms and then allowing it to cool 
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Abstract (Basic) : WO 200074764 Al 

NOVELTY - Manufacturing a microneedle array comprises: 

(1) providing a bottom mold with vertical micropillars having top 
surfaces of equal height; 

(2) placing a material on top of the micropillars; 

(3) heating the material to just above its melting temperature; 

(4) allowing the material to deform; 

(5) cooling the material; 

(6) detaching the material from the bottom mold, thus leaving an 
array of hollow microneedles . 

DETAILED DESCRIPTION - Manufacturing a microneedle array 
comprises : 

(1) providing a bottom mold with a horizontal base surface and 
vertical micropillars (122, 124) with top surfaces of equal height; 

(2) placing a planar material on the top surfaces of the 
micropillars ; 

(3) heating the material to just above its melting temperature (MT) 
while keeping the temperature of the micropillars at a temperature just 
below MT; 

(4) allowing the material to begin to deform due to a temperature 
gradient within the planar material and due to a gravitational or 
centrifugal force; 

(5) continuing to allow the material to deform until a portion of 
the deformed material touches the horizontal base surface (by which 
time all the material at the top of the micropillars has melted away) ; 

(6) cooling the mold and the material to a temperature below MT; 

(7) detaching the material from the bottom mold structure, thus 
leaving an array of hollow microneedles . 

INDEPENDENT claims are included for: 

(1) Preparation of a microneedle array comprising: 
(a) providing a top mold with a planar bottom surface and a bottom 
mold with a planar top surface, both of which have microholes and 
micropillars of equal length located within the microholes.. The 
micropillars extend beyond the bottom surface, preventing it from 
contacting the top surface when the two molds are closed, thus creating 



a gap between the t^^ molds; 

(b) heating a moldable material to above its melting temp in a 
separate container; 

(c) injecting the moldable material into the mold when the two 
halves are closed; 

(d) cooling the mold and material to a temperature below the 
melting temperature of the material and detaching the material from it, 
thus leaving an array of hollow microneedles • 

(2) Preparation of a microneedle array comprising : providing a 
semiconductor ; 

(a) providing a semiconductor wafer; 

(b) creating annular oxide patterns on the top surface of the 
wafer; 

(c) forming indentations on the bottom surface of the wafer; 

{d} forming, by etching away material, needle-like protection in 
the top surface of the wafer which are aligned with the indentations; 
and 

(e) forming through holes in the needle-like projections thus 
creating an array of hollow microneedles . 

(3) Preparation of a mold for manufacturing of a microneedle 
comprises : 

(a) providing a photoresist material in contact with a temporary 
substrate; 

(b) placing a mask with a predetermined pattern on the photoresist 
material (at least a portion of the mask comprises a material that 
prevents high energy radiation from passing through it) ; 

(c) exposing the combination photoresist material/mask layer to a 
high energy radiation; 

(d) removing the mask layer and chemically developing exposed 
portions of the photo-resist material, thus removing portions of the 
photoresist material and leaving behind a pattern that represents a 
three dimensional structure emulating the microneedles to be formed 
later; 

(e) electroplating the patterned photoresist material with a 
metallic substance; and 

(f) detaching the metallic substance from the patterned photoresist 
material so that the metallic substance forms a microneedle array 
mold . 

USE - The microneedle array is used as a fluid sampling device in 
the medical field or for dispensing fluid into blood. 

ADVANTAGE - Sharp hollow microneedles are obtained which allow 
intracutaneous drug delivery and the sampling of • biological fluids to 
be performed'. The microneedle array has sensing capabilities using 
optical, spectroscopic, colorimet ric, electrochemical, thermal, 
gravimetric and light scattering devices. The molds are detachable and 
can be re-used, this method is therefore less expensive than 
microf abrication techniques . This method is also quicker and more 
accurate than microf abrication techniques. The microneedle array is 
in the from of a patch which can perform intracutaneous drug delivery, 
biological fluid testing and sampling e.g. of interstitial fluids or 
blood. The microneedle array can be use as part of a closed loop 
system to control drug delivery, based on feedback information, that 
analyses body fluids. Such a system can achieve real time continuous 
dosing and monitoring of body activity. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view 
explaining the microneedle array manufacture. 

Planar material (130) 

Micropillars ( 122, 124 ) 
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Manufacture of a dermal conditioning or sampling device, useful for the 
transdermal delivery of active agents, comprises mixing and heating 
polymer in a multiple lobed compounder, avoiding prolonged exposure to 
heating and solvent 
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Abstract (Basic) : WO 200045798 Al 

NOVELTY - Manufacture of a dermal conditioning or sampling device 
comprises : 

(a) mixing and heating a polymer in a multiple lobed compounder to 
produce a polymer mixture; 

(b) extruding the polymer mixture; and 

(c) incorporating at least a portion of the resulting extruded 
polymer mixture into a dermal conditioning or sampling device. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is provided for the 
dermal conditioning or sampling device. 

USE - The device is used to deliver active agents transdermally . 
ADVANTAGE - The use of single screw extrusion process to produce 
the transdermal device does not expose the active agent to extremes of 
temperature or solvent for extended periods of time, 
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English Abstract 

An active needle device (10) for fluid injection or extraction includes 
at least one hollow elongated shaft (11) defining at least one channel 
(12) . The channel (12) provides communication between at least one input 
port (15) and at least one output port (16) of the needle device (10) . At 
least one active component (17) such as a sensor or actuator is placed or 
integrated into the elongated shaft (11). The needle device (10) can 
include a macroneedle, a microneedle (21), or an array of macroneedles 
or microneedles (25a) . The microneedles (21) can be fabricated on a 
substrate (26) which can remain attached to the microneedles (21) or be 
subsequently removed. The active component can facilitate biochemical, 
optical, electrical, or physical measurements of a fluid injected or 
extracted by the needle device (10). 

French Abstract 

L' invention concerne un dispositif a aiguille active (10) destine a 
injecter ou extraire un fluide et comprenant au moins une tige allongee 
creuse (11) definissant au moins un canal (12). Ce canal (12) assure une 
communication entre au moins un orifice d'entree (15) et au moins un 
orifice de sortie (16) de ce dispositif a aiguille (10). Au moins un 
composant actif (17) tel qu ' un capteur ou un actionneur est place ou 
integre dans la tige allongee (11). Ce dispositif a aiguille (10) peut 
comprendre une macroaiguille, une microaiguille (21) ou un ensemble de 
macroaiguilles ou de microaiguilles (25a). Les microaiguilles (21) 
peuvent etre fabriquees sur un substrat (26) , lequel peut rester fixe aux 
microaiguilles (21) ou en etre subsequemment detache. Le composant actif 
peut faciliter les mesures biochimiques , optiques, electriques ou 
physiques d 1 un fluide injecte ou extrait au moyen de ce dispositif a 



aiguille . 
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English Abstract 

Surface micro-machined micro-needles (32) are formed as single needles 
(32) or in two-dimensional or three-dimensional micro-needle arrays (30).- 
The micro-needles (32) are fabricated on a substrate (12) which can 
remain attached to the micro-needles (32) or can be subsequently removed. 
The two-dimensional or three-dimensional micro-needle arrays (30) can 
have cross-coupling flow channels (36) which allow for pressure 
equalization, and balance of fluid flow within the micro-needle arrays 
(30). Each of the micro-needles (32) has a micro-channel (36) 
therethrough that provides communication between at least one input port 
(37) at a proximal end of the micro-needles (32), and at least one output 
port (39) at an opposite distal end. 
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English Abstract 

The invention concerns multiblock micro-arrays or macro-arrays 
incorporating laboratories on chips, for use in chemical, biochemical or 
biological analysis or chemical or biochemical synthesis. An inventive 
multiblock micro-array or macro-array consists of a stack of flat 
elementary modules provided with parallel micro channels at their 
surface which emerge into the thickness and on the edge of their sides, 
each flat elementary module providing a line to said multiblock 
micro-array or macro-array. The microchannels can be provided with 
micro-mixers and enlarged portions, provided with molecule- fixing surface 
and can receive micro-columns or micro-particles or micro-spheres. The 
juxtaposition of the lines first set of reagents enables to perform the 
parallel reactions on very small volumes. Two inventive multiblock 
micro-arrays or macro-arrays can be orthogonally connected to cross a 
first set of reagents a with a second, and form a sealed chain of 
analysis or synthesis. 
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15/3, AB/1 (Item 1 from file: 348) 

DIALOG (R) File 348: EUROPEAN PATENTS 

(c) 2002 European Patent Office. All rts . reserv. 
01261727 

Method and apparatus for manufacturing a device 
Verfahren und Vorrichtung zur Herstellung eines Gerats 
Procede et dispositif pour fabriquer un appareil 

PATENT ASSIGNEE: 

Becton, Dickinson and Company, (.2594831), 1 Becton Drive, Franklin Lakes, 
New Jersey 07417, (US), (Applicant designated States: all) 
INVENTOR: 

Powell, Kenneth G . , 4513 Wood Valley Drive, Raleigh, North Carolina 27613 
, (US) 

Monahan, Larry A., 501 South Meadow Road, Raleigh, North Carolina 27603, 
(US) 

Sage, Burton H., Jr., 39 Zander Drive, Orina, California 94563, (US) 
LEGAL REPRESENTATIVE: 

von Kreisler, Alek, Dipl.-Chem. et al (12437), Patentanwal te , von 

Kreisler-Selting-Werner , Bahnhof s vorplat z 1 ( Deichmannhaus ) , 50667 Koln 

, (DE) 

PATENT (CC, No, Kind, Date) : EP 1088642 Al 010404 (Basic) 

APPLICATION (CC, No, Date) : EP 118933 000901; 

PRIORITY (CC, No, Date) : US 408450 990929 

DESIGNATED STATES: DE; ES; FR; GB; IT 

EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 

INTERNATIONAL PATENT CLASS: B29C-045/37; B29C-033/42 

ABSTRACT EP 1088642 Al 

A device, preferably a micro-device (10), is molded from a plastic 
material by injection molding, compression molding or embossing. A 
microabrader (10) can be molded having microneedles (14) for abrading 
the stratum corneum of the skin to form an abraded site in the tissue for 
enhancing drug delivery. The micro-device (10) is molded using a mold 
assembly having a silico n^ molding surface (76). The silicon molding 
surface (76) can include a recess (78) corresponding to the desired shape 
and length of the microneedles (14). The silicon molding surface (76) 
enables micron and submicron size features to be molded from polymeric 
materials without the polymeric material adhering to the mold surface. 
Micro-devices having molded features having micron and submicron 
dimensions can be rapidly produced without the use of a release agent. 

ABSTRACT WORD COUNT: 131 

NOTE: 

Figure number on first page: 5 

LANGUAGE ( Publi cation , Procedural , Appli cation ) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200114 357 

SPEC A (English) 200114 4114 

Total word count - document A 4471 

Total word count - document B 0 

Total word count - documents A + B 4471 
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MICRO FABRICATED CELL INJECTOR 
INJECTEUR DE CELLULES MI CROFABRI QUE 

Patent Applicant /As signee : 

ASTRAZENECA UK LIMITED, 

GARMAN Andrew John, 

SCANLON David John, 

DODGSON John, 

SHAW John Edward Andrew, 

BRENNAN David, 

CORLESS Anthony Robert, 

TURNER Christopher Matthew, 
Inventor ( s ) : 

GARMAN Andrew John, 

SCANLON David John, 

DODGSON John, 

SHAW John Edward Andrew, 

BRENNAN David, 

CORLESS Anthony Robert, 

TURNER Christopher Matthew, 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200020554 Al 20000413 (WO 0020554) 

Application: WO 99GB3330 19991007 (PCT/WO GB9903330) 

Priority Application: GB 9821833.19981008; GB 9918614 19990807 
Designated States: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CR CU CZ DE DK 

DM EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR 

LS LT LU LV MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL TJ TM 

TR TT UA* UG US UZ VN YU ZA ZW GH GM KE LS MW SD SL SZ TZ UG ZW AM AZ BY 

KG KZ MD RU TJ TM AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE 

BF BJ CF CG CI CM GA GN GW ML MR NE SN TD TG 
Publication Language: English 
Fulltext Word Count: 10516 

English Abstract 

The invention relates to a device for, and method of, injecting small 
articles, in particular cells. More particularly, but not exclusively, 
the invention relates to an automated device for and method of injection 
of large numbers of cells. The invention also includes use of such a 
device, specifically in fields where low throughput of cell injection 
from current techniques has meant that such uses have not been viable. 

French Abstract 

L'invention concerne un dispositif et un procede permettant d'injecter 
de petits articles, en particulier des cellules. Cette invention concerne 
plus particulierement , mais pas exclusivement , un dispositif et un 
procede automatises permettant d'injecter un grand nombre de cellules. 
Cette invention concerne enfin 1 ' utilisation de ce dispositif, notamment 
dans des domaines pour lesquels les techniques actuelles d' injection de 
cellules a faible rendement sont loin d'etre pratiques. 
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IC-PROCESSED MICRONEEDLES 

AIGUILLES MICROSCOPIQUES PRODUITES AU MOYEN DE CIRCUITS INTEGRES 

Patent Applicant/Assignee: 

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA, 
Inventor ( s ) : 

LIN Liwei, 

PISANO Albert, 

Patent and Priority Information (Country, Number, Date) : 



Patent: ^TO 9533504 Al 19951214 ^ 

Application: WO 95US7916 19950606 (PCT/WO US9507916) 

Priority Application: US 94254328 19940606 

Designated States: AM AT AU BB BG BR BY CA CH CN CZ DE DK ES FI GB GE HU JP 
KE KG KP KR KZ LK LT LU LV MD MG MN MW MX NO NZ PL PT RO RU SD SE SI SK 
TJ TT UA UZ VN KE MW SD SZ UG AT BE CH DE DK ES FR GB GR IE IT LU MC NL 
PT SE BF BJ CF CG CI CM GA GN ML MR NE SN TD TG 

Publication Language: English 

Fulltext Word Count: 6925 



English Abstract 

This invention is an IC processed microneedle including an interface 
region (11), and a shaft (14). A shell defines an enclosed channel to 
form the shaft. The shaft has ports to permit fluid movement 
therethrough. Microhea ters , microdetectors, and additional devices may 
also be fabricated on the microneedle . 
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WPI Acc No: 2002-114400/200215 

Needle device for extraction of samples from living tissue for diagnostic 
purpose, has hollow non-silicon elongated shaft with channel configured 
to form macroneedle or microneedle provided with biosensor or actuator 

Patent Assignee: UNIV UTAH RES FOUND (UTAH ) 

Inventor: ANDRADE J D; BARTHOLOMEUSZ D A; BRAZZLE J D ; FRAZIER A B 
Number of Countries: 095 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

WO 200193930 Al 20011213 WO 2001US17838 A 20010601 200215 B 
AU 200175138 A 20011217 AU 200175138 A 20010601 200225 
Priority Applications (No Type Date) : US 2000208868 P 20000602 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
WO 200193930 Al E 50 A61M-005/32 

Designated States (National) : AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA 
CH CN CO CR CU CZ DE DK DM DZ EE ES FI GB GD GE GH GM HR HU ID IL IN IS 
JP KE KG KP KR KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ PL 
PT RO RU SD SE SG SI SK SL TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 
Designated States (Regional) : AT BE CH CY DE DK EA ES FI FR GB GH GM GR 
IE IT KE LS LU MC MW MZ NL OA PT SD SE SL SZ TR TZ UG ZW 
AU 200175138 A A61M-005/32 Based on patent WO 200193930 

Abstract (Basic) : WO 200193930 Al 

NOVELTY - A hollow non-silicon elongated shaft with channel is 
configured to form macroneedle or microneedle (11). The channel 
connects the input and output ports provided at the respective ends and 
needle is provided with active component such as a biosensor (17) and 
actuator. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
array of active 1 microneedles. 

USE - For extraction of samples from living tissues for diagnostic 
purpose to deliver drug, medicine in biotechnology field, micro 
biochemical analysis system, physiological analysis system, drug 
delivery system, etc. 

ADVANTAGE - Provision of biosensor enables to monitor metabolic 
levels during injection with minimum damage to tissues. 

DESCRIPTION OF DRAWING (S) - The figure shows an explanatory view of 
the needle. 

Needle (11) 

Biosensor (17) 

pp; 50 DwgNo 1A/14 
Derwent Class: B07; P34 

International Patent Class (Main) : A61M-005/32 
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WPI Acc No: 2000-283466/200024 

Microneedle device for micro-biochemical analysis system has hollow 
non-silicon microneedle with microchannel (s) extending along it 

Patent Assignee: UNIV UTAH RES FOUND (UTAH ) 

Inventor: BRAZZLE J D ; FRAZIER A B 
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AU 9961515 A A61M-005/32 Based on patent WO 200016833 

EP 1113832 Al E A61M-005/32 Based on patent WO 200016833 

Designated States (Regional): AT BE CH CY DE DK ES FI FR GB GR IE IT LI 

LU MC NL PT SE 

JP 2002526273 W 36 B81B-001/00 Based on patent WO 200016833 

Abstract (Basic) : WO 200016833 Al 

NOVELTY - A microneedle device has a hollow non-silicon microneedle 
(32) with microchannel { s ) extending along it. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(a) the device where the microneedle is on a surface of a planar 
substrate; 

(b) a microneedle array device has microneedles as above on either 
a structural support member(s) (38) or a planar surface of a substrate; 
and 

(c) fabricating a microneedle" by depositing layers of metal and 
photoresist on a substrate. 

USE - Micro-biochemical analysis system. 

ADVANTAGE - The needles are more durable than needles made from 
etched silicon or chemical vapor deposited polysilicon. 

DESCRIPTION OF DRAWING (S) - The figure shows a microneedle array 
pp; 30 DwgNo 2 A/ 8 
Derwent Class: B07; P34; P84; Q68 

International Patent Class (Main): A61M-005/32; B81B-001/00 

International Patent Class (Additional) : B81C-001/00; B81C-003/00; G03F-007/20 

5/26, TI/1 (Item 1 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 

(c) 2002 Thomson Derwent. All rts . reserv. 

014178268 

WPI Acc No: 2001-662496/200176 

Information and redemption system used in computer-based system, has 
clearing house which electronically transmits information or promotional 
offers of merchant to participating patrons 

5/26, TI/2 (Item 2 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 
(c) 2002 Thomson Derwent. All rts. reserv. 
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WPI Acc No: 2001-381466/200140 

Everter and thread- through tool for attaching graft vessel to anastomosis 
device, has mechanism which expands end of graft vessel, and everts end 
of graft vessel over anastomosis device mounted on tool 

5/26, TI/3 (Item 3 from file: 350)' 

DIALOG (R) File 350:Derwent WPIX 
(c) 2002 Thomson Derwent. All rts . reserv. 
013131273 

WPI Acc No: 2000-303144/200026 

MicroChannel device for separating cells, etc. by electrical field flow 
fractionation has microchannel defined by patterned intermediate layer 
and substrates with electrically conductive layer 

5/26, TI/4 (Item 4 from file: 350) 

DIALOG ( R) File 350: Derwent WPIX 
(c) 2002 Thomson Derwent. All rts. reserv. 
013111792 

WPI Acc No: 2000-283663/200024 

MicroChannel electric detector for measurement of electrical 
characteristics, especially of cells, organelles and protein solutions, 
integrated on-chip 

5/26, TI/5 (Item 5 from file: -350) 

DIALOG (R) File 350: Derwent WPIX 
(c) 2002 Thomson Derwent. All rts. reserv. 
012965016 

WPI Acc No: 2000-136867/200012 

Disk drive feature indicator in disk cartridge used in computer 

5/26, TI/6 (Item 6 from file: 350) 

DIALOG (R) File 350 : Derwent WPIX 
(c) 2002 Thomson Derwent. All rts. reserv. 

012020828 

WPI Acc No: 1998-437738/199837 

Vialess integrated inductive elements for electromagnetic applications - 
fabricated by the application of micromachining technology. 

5/26, TI/8 (Item 8 from file: 350) 

DIALOG (R) File 350 : Derwent WPIX 

(c) 2002 Thomson Derwent. All rts. reserv. 

010552898 

WPI Acc No: 1996-049851/199605 

Enhancement of graphic features produced on paper - uses gray scale input 
data for transformation into sub-pixel sized marks that contain more gray 
scale levels than contained in input data 

5/7/7 (Item 7 from file: 350) 

DIALOG { R) File 350: Derwent WPIX 
(c) 2002 Thomson Derwent. All rts. reserv. 
012011165 **Image available** 
WPI Acc No: 1998-428075/199836 

Preparation of hollow metallic microchannel (s) - by electroplating around 

photoresist layer, followed by removing resist 
Patent Assignee: UNIV UTAH RES FOUND (UTAH ) 
Inventor: FRAZIER B A; FRAZIER A B 
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Priority Applications (No Type Date): US 97789013 A 19970127; US 97928988 A 

19970912 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
WO 9833032 Al E 20 F28F-003/12 

Designated States (National) : AU CA JP KP 

Designated States (Regional) : AT BE CH DE DK ES FI FR GB GR IE IT LU MC 
NL PT SE 

AU 9860521 A F28F-003/12 . Based on patent WO 9833032 

US 5876582 A C25D-001/02 Div ex application US 97789013 

EP 954738 Al E F28F-003/12 Based on patent WO 9833032 

Designated States (Regional) : AT BE CH DE DK ES FI FR GB GR IE IT LI LU 
MC NL PT SE 
US 5871158 A A62C-002/08 
Abstract (Basic) : WO 9833032 A 

Hollow microchannels are prepared by: (a) depositing a seed layer 
and selectively electroplating to form a bottom wall of a microchannel; 
(b) selectively coating the top surface of each bottom wall with 
photoresist to a, height corresponding to that of the inner height of 
the microchannel; (c) depositing a 2nd seed layer and selectively 
electroplating to form side and top walls until a desired thickness is 
achieved, then (d) removing the photoresist to reveal the 
microchannels. Also claimed is a device prepared by the method. 

USE - Micropipette arrays and fluid dispensing microchannel array 
(claimed), may be used in engineering, earth and life science fields, 
biotechnology, microanalysis, gas and liquid chromatography, 
electrophoresis and polymerase chain reactions. 

ADVANTAGE - The channel walls are durable and strong, and can be 
formed with a range of widths and heights. The channels can be formed 
without degrading the substrate's surface planarity and the fabrication 
techniques allow the incorporation of electronic circuitry into the 
devices . 

Dwg. 1-4/7 

Derwent Class: B04; D16; G06; L03; Mil; P35; Q78; T04; U14 

International Patent Class (Main): A62C-002/08; C25D-001/02; F28F-003/12 

International Patent Class (Additional) : C25D-005/02 
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ACTIVE NEEDLE DEVICES WITH INTEGRATED FUNCTIONALITY 
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00860677 **Image available** 

ACTIVE NEEDLE DEVICES WITH INTEGRATED FUNCTIONALITY 
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ELECTRICAL DETECTOR FOR MICRO -ANALYSIS SYSTEMS 

Publication Year: 2000 

5/6/6 (Item 2 from. file: 349) 

00553534 **Image available** 

MICROMACHINED ELECTRICAL FIELD-FLOW FRACTIONATION SYSTEM 

Publication Year: 2000 

5/6/7 (Item 3 from file: 349) 

00443823 **Image available** 

VIALESS INTEGRATED INDUCTIVE ELEMENTS FOR ELECTROMAGNETIC APPLICATIONS 

Publication Year: 1998 

5/6/8 (Item 4 from file: 349) 

00442568 **Image available** 

METHOD FOR PREPARING HOLLOW MICROCHANNELS AND PRODUCT 

Publication Year: 1998 
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DIALOG (R) File 155 : MEDLINE ( R) 
10742806 20293766 PMID: 10833856 
Micromachined pipette arrays . 

Papautsky I; Brazzle J ; Swerdlow H; Weiss R; Frazier A B 
Department of Electrical and Computer Engineering and Computer Science, 
University of Cincinnati, OH 45221, USA. ian.papautsky@uc.edu 

IEEE transactions on bio-medical engineering (UNITED STATES) Jun 2000, 
47 (6) p812-9, ISSN 0018-9294 Journal Code: 0012737 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 

In this paper, the design and characterization of batch fabricated metallic 
micromachined pipette arrays is described. The process used to fabricate the 
micromachined pipette arrays (MPA) includes p+ etch-stop membrane technology, 
anisotropic etching of silicon in potassium hydroxide, sacrificial thick 
photoresist micromolding technology, and electrodeposi tion . Arrays of one to ten 
pipettes have been fabricated using nickel as the structural material and 
palladium as the biocompatible coating of inside walls. The inner dimensions of 
the individual pipettes fabricated to date range from 30 microns to 1.5 mm in 
width, 0.5 mm to several cm in length, and 5-50 microns in thickness. The 
center-to-center spacing of these pipettes varies from 100 microns to several 
centimeters. The MPA have a number of advantages when compared to the current 
micropipette technology, including the' ability to transfer precise volumes of 
samples in the submicroli ter range; the ability to manipulate samples, reagents, 
or buffers in a highly-parallel fashion by operating hundreds of individual 
pipettes simultaneously; and the compatibility with the submilimeter center-to- 
center dimensions of the microscale biochemical analysis systems. The 
application of the MPA to high lane density slab gel electrophoresis is 
explored. Sample wells are formed in agarose gels by using micromachined combs 
(solid MPA) at center- to-center spacing ranging from 250 microns to 1.9 mm. T^he 
samples are loaded using the MPA. The results of the micro-gel separations 
compare favorably with the standard mini-gel separations and show a twofold 
increase in the number of theoretical plates as well as a sixfold increase in 
lane density. 

Record Date Created: 20000615 

6/7/2 (Item 2 from file: 155) 

DIALOG(R) File 1 55 : MEDLINE ( R) 
10503760 20043373 PMID: 10576073 

Micromachined needle arrays for drug delivery or fluid extraction. 

Brazzle J ; Papautsky I; Frazier A B 

Department of Bioengineering, University of Utah, Salt Lake City, USA. 
brazzle@eng . utah . edu 

IEEE engineering in medicine and biology magazine : the quarterly 
magazine of the Engineering in Medicine & Biology Society (UNITED STATES) 
Nov-Dec 1999, 18 (6) p53-8, ISSN 0739-5175 Journal Code: 8305985 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

Micromachined needle arrays have been designed, fabricated, and 
characterized. The design includes arrays of 25 needles with fluid coupling 
channels and dual structural supports. Numerical modeling of fluid flow 
characteristics was performed, demonstrating that the needle coupling 
channels redistribute flow when the input or output ports are fully 
restricted. Micromachining technologies have been used to batch fabricate 



hollow metallic fluid coupled needle arrays. The significance of this work 
includes the development of the hollow metallic micromachined needle arrays 

for biomedical applications, as well as a discussion of structural, 
fluidic, and biological design considerations. The micromachined needle 
array has many advantages, including (a) reduced trauma at penetration site 
(small size), (b) greater freedom of patient movement (minimal 
penetration), (c) a practically pain-free drug delivery device 
(distribution of force), (d) precise control of penetration depth (needle 
extension length), and (e) they can be stacked and packaged into a 3-D 
device for fluid transfer. 
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